The effect of nicotine on aortic endothelial cell turnover. An autoradiographic study.
Endothelial injury and increased mitotic activity are early features in the pathogenesis of intimal thickening in arteries. This study examines the effect of systemic nicotine on mitotic activity in endothelial cells. Nine adult mice were given nicotine in their drinking water for 5 weeks. The dose (5 mg/kg body wt/day) was equivalent to a human smoking 50-100 cigarettes/day. A group of 8 similar mice, not exposed to nicotine, was the control. At the end of the exposure period all mice were injected with [3H]thymidine (1 microCi/g body wt) and were killed 24 h later. After perfusion fixation, en-face preparations of aortic endothelium were processed for autoradiography. In nicotine-affected endothelium 0.46 +/- 0.11% (SEM) of cells were labelled, which was significantly higher (P less than 0.01) than in controls (0.14 +/- 0.06%). However, there was no difference in cell density between the groups. On this evidence it was concluded that the rate of cell loss, or cell turnover, was greater in nicotine-affected endothelium. Because other studies have shown that increased mitotic activity and cell loss are established features of endothelial injury, the present findings provide evidence in support of the hypothesis that nicotine contributes to the pathogenesis of arterial disease in smokers.